To evaluate effects of different concentrations of nanosilver colloid on the cell culture of Sertoli cells, the proportion of lipid peroxidation, antioxidant capacity, nitric oxide (NO) production and genes expression of superoxide dismutases (SOD1 and SOD2) and nitric oxide synthases (eNOS and iNOS) were measured. Sertoli cells were incubated at concentrations of 25, 75 and 125 ppm nanosilver for 48 h. There was progressive lipid peroxidation in treatments according to increasing of nanosilver. Lipid peroxidation, as indicated by malondialdehyde levels, was significantly elevated by the highest concentration of silver colloid (125 ppm), although antioxidant capacity, as measured by ferric ion reduction, was unaffected. Nitrite, as an index of NO production was reduced only in 125 ppm of nanosilver. Expression of SOD1 gene was reduced in nanosilver-treated cells at all concentrations, whereas expression of SOD2 gene was reduced only in cells treated with 125 ppm nanosilver. Expression of iNOS gene was progressively increased with higher concentrations of nanosilver. Expression of eNOS gene was also increased in 125 ppm of nanosilver. In conclusion, toxic effects of nanosilver could be due to high lipid peroxidation and suppression of antioxidant mechanisms via reduced expression of SOD genes and increased expression of NOS genes.
Introduction
Silver is a white metallic element along with mercury, lead, cadmium and gold. This metal has been used over 6000 years as a medicinal drug and antibacterial treatment for serious burn wounds (Troy et al., 1996) . Metallic silver is engineered into ultra-fine particles, which is called nanosilver. Nanosilver is silver particle with at least one dimension <100 nm (Chen and Schluesener, 2008) . Recently, silver nanoparticles have been in the center of attention because of their strong antimicrobial activity. The potential of nanosilver as an alternative antimicrobial growth-promoting supplement for broiler chickens has been considered. In this regard, several studies have been designed to investigate the effects of nanosilver on vital and growth parameters of poultry such as performance, metabolism, gastrointestinal microflora, morphology of intestine, blood parameters, egg and meat qualities and development of chicken embryos. In these studies, it has been confirmed that defined concentrations of nanosilver was not harmful in the chickens in vivo (Sawosza et al., 2007; Mahmoud, 2012; Pineda et al., 2012a and 2012b; Farzinpour and Karashi, 2013) . However, in spite of the wide application of nanoparticles, there are few studies about the effect of these elements on animal and human health; and the mechanism of their toxicity is not completely clear. Small sizes of nanoparticles
